S-3 S1. Techniques for BaSi 2 fabrication. S-6
S4. Raman depth-profiling method.
The laser penetration depth (δ p ) into the film, which is defined as the depth at which the intensity of the radiation inside the material falls to 1/e (about 37%) of its original value at the surface, is limited. Raman spectra detected with 633-nm laser from the film front side can only reflect structure information for the superficial region. To obtain a comprehensive structure information, a depth Raman profiling was carried out by 514-nm green laser detecting from film front side and 633-nm red laser detecting from the rear side.
According to the Beer-Lambert law, ,
where I(z) is the intensity of electromagnetic wave inside the material at depth of z, I 0 is the intensity at the material surface, and α is the material absorption coefficient, the penetration depth (δ p ) can be expressed as .
In the case of BaSi 2 -650/90, absorption coefficients at wavelength at 514 and 613 nm are 
where d is the film thickness. Hence, , respectively. Accordingly, the penetration depths of them are δ p-514 nm = 86.8 nm, and δ p-633 nm = 121.1 nm. Hence, the Raman spectroscopy depth profiling method can be illustrated in Figure S3 . Regions with the blue color can be overserved, which displays a Si band in the Raman spectrum.
S-14 S11. Raman spectrum of BaSi2-700/10 measured from the substrate side. Figure S10 . Raman spectrum of BaSi 2 -700/10 measured from the substrate side. The Si band indicates the formation of Si NCs in the film bottom region. S-16
